Recent research into the nature and significance of rheumatoid serum factors has been largely immunological and biochemical. The epidemiology of these components is virtually unknown. During recent years we have had the opportunity of studying several population samples, and data from these surveys have now been gathered and are presented with particular reference to the epidemiology of the serum factor which reacts with sheep cells sensitized by a rabbit anti-sheep haemolysin.
Material and Methods
The following populations have been investigated during the last 7 years and are listed below in roughly chronological order:
(1) Leigh.-Two surveys have been conducted in this mining and industrial borough in Lancashire, England: (a) A 1 in 10 random sample drawn from the electoral roll, comprising 204 males and 277 females aged 55-64 years; (b) A 1 in 30 random sample, also drawn from the electoral roll, of subjects aged 15 years or more, comprising 768 males and 846 females, including part of (a). Some observations on the Leigh population have already been published (Kellgren and Lawrence, 1956; Lawrence and Ball, 1958; Lawrence and Bennett, 1960 (Ball, 1950) , a titre of 1 in 32 after 18 hrs' incubation being defined as a minimum positive result (Kellgren and Ball, 1959) . The haemolysin used was either prepared by us in rabbits or obtained from Cappel Laboratories. Secular errors have been minimized by standardizing the sensitivity of the test against a series of human sera of known agglutinating activity. Titres are expressed below as the reciprocal of the serum dilution; a titre of <4 signifies no agglutination detected within the range of serum dilutions tested (1 in 4 to 1 in 4,096).
The clinical and radiological methods used have been described elsewhere (Kellgren and Lawrence, 1956; Lawrence and Ball, 1958 Tables  II and III and Figs 1 and 2 . There was a greater overall prevalence of positive tests in Leigh (5 5 per cent.) than in Wensleydale (2-3 per cent.), which confirms in a more representative sample the findings regarding rural and urban populations already described for the 55-to 64-year age group (Table I ). In Leigh, positive results occurred with virtually the same frequency in males and females in all age groups. In Wensleydale, however, there was a significantly greater prevalence (p = <0 05) of positive tests in females (3 3 per cent.) than in males (1 1 per cent.), mainly because of the absence of positive titres in males aged over 54 years. It will be seen that the prevalence of positive tests in Leigh increased from approximately 1 per cent. in the 15-to 24-year age group to 12 per cent. in subjects aged 65 or over. This increase with age was present in both males and females ( Fig. 1 ). An increase with age was also found in the males in the Rhondda sample and in the Wensleydale females, but in the Wensleydale males there were no positive tests among subjects aged 55 or over (Fig. 2) .
In males and females in Leigh, the trend upwards in the prevalence of positive tests with age presented two peaks spaced at an interval of about 20 years ( Fig. 1 ). The differences producing the peaks do not reach statistically significant levels. Table II and Figs 3 and 4. In Leigh, which is the larger sample, the titre distribution follows a simple curve; the curve for Wensleydale is uneven, but there is no definite evidence of bimodality (Fig. 3) . In the combined Leigh and Wensleydale sample (Fig. 4 ) the titre distribution similarly forms a simple curve which is virtually identical in males and females. It can be seen (Fig. 3) that the curve for Leigh (in which there was a higher overall prevalence of positive tests than in Wensleydale) is set at a higher level than the curve for Wensleydale at all agglutination titres. These findings do not suggest a qualitative difference between low and high titre agglutination.
Agglutination of some degree occurred in about 17 per cent. of the Wensleydale sample and in about 40 per cent. of the Leigh (b) population.
Genetic Factors.-The possibility that rheumatoid factor is subject to genetic influences was investigated in the Leigh sample by comparing the titre distribution among the first degree relatives (parents, siblings, and offspring) with those of the propositi. All sero-positive individuals in the sample were chosen. The sero-negative propositi included healthy 80 individuals and subjects suffering from rheumatoid arthritis or other diseases. The S.C.A.T. titre appears to be influenced by genetic factors. In Leigh the proportion of positive titres among first-degree relatives increased as the titre of the propositi increased, and was four times greater in relatives of propositi with a titre of 128 or more than in relatives of propositi with titres of 4 or less (Table IV) . This familial aggregation did not appear to be due to environmental factors-at least in adult life as judged by the prevalence of positive titres in spouses. Nor does it appear to depend on the clinical state of the propositus, since we have previously found a similar degree of familial aggregation among relatives of both rheumatoid and non-rheumatoid sero-positive individuals contained in a random sample (Lawrence and Ball, 1958) . No similar genetic study of this rheumatoid factor has been reported, but Robecchi and Daneo (1959) (Dixon, 1960) . In experimental animals, the S.C.A.T. titre appears to be influenced by both constitutional and acquired factors, since increased S.C.A.T. titres have been induced by injection of certain bacteria, but only a proportion of the animals may react in this way (Lerner, Bloch, and Williams, 1960; Abruzzo and Christian, 1961 (Vaughan and Good, 1958; Vaughan, 1959) ; and it is known that sera may sometimes react with human y globulin but fail to react with sheep cells sensitized with rabbit haemolysin (Peltier and Christian, 1959; Kunkel, Simon, and Fudenberg, 1958) . In this connexion it seems important to mention that Goldenberg, Singer, and Plotz (1960) claim to have detected evidence of familial aggregation when sera were examined by sheep cells sensitized by rabbit haemolysin but not when the same sera were tested with reagents utilizing human y globulin in the form either of Cohn fraction II or incomplete anti-D serum.
In the urban samples, positive S.C.A.T. results were distributed equally between males and females; in both sexes the proportion of positive titres was greater in the older age groups. This relation to age was not due to the selective survival of seropositive individuals, since the absolute number of positive tests was also greater in the older age groups. The observed difference with age could, however, be due to the one-time operation of factors which leave a permanently raised titre, but which are currently dying out. Because of this, and in the absence of a more prolonged sequential study of individual members of the population, it is not possible to conclude that the titre increases with advancing years. In the single rural (Wensleydale) sample in which all age groups over 15 years were examined, the prevalence of sero-positive subjects was lower in males than females, mainly because no males aged over 54 years were sero-positive in this particular rural sample.
In both Leigh and Wensleydale, the distribution of titres followed a simple curve in males and females. Moreover, in the Leigh sample, in which there was a greater prevalence of positive S.C.A.T. results, the titre curve was set at a higher level in both the negative and positive titre ranges. These findings suggest that the factor measured by the test may be a continuous variable and that differences in titre mainly reflect differences in degree of activity of the same serum factor. If so, this factor appears to be present in greater or lesser degree in 17 to 40 per cent. of the adult population. Absence of agglutination with the present method does not, however, signify absence of agglutinating factor because of the relatively low sensitivity of the test procedure. By increasing the concentration of amboceptor we have, in fact, been able to induce agglutinating activity in an appreciable proportion ofsera with atitre of less than 4 in the present method. It has been argued on theoretical grounds that agglutination in low serum dilutions may be due to non-specific factors (Vaughan, 1959); and Heller, Jacobson, and Kolodny (1949) claimed that the titre of most rheumatoid sera was enhanced by sheep serum, but that the titre of (weakly reacting) non-rheumatoid sera was not. It seemed important, therefore, to find out the effect of sheep serum on sera having various titres in the S.C.A.T. When the saline diluent in our test procedure was replaced by 1 to 5 per cent. sheep serum in saline, 52 (1) On determina le titre du facteur rhumatismal serique revel par l'agglutination des globules rouges de mouton par l'hemolysine de lapin dans sept echantillons de la population europeenne, chez des sujets ages entre 55 et 64 ans. On obtint des titres positifs chez 1,6 a 5,4 pour cent des sujets examines. Le pourcentage des reactions positives fut appreciablement superieur parmi les populations urbaines que parmi les rurales. Dans les deux types de population la proportion des resultats positifs chez des hommes et des femmes fut similaire.
(2) Dans un echantillon de population urbaine comprenant tous les ages au dessus de 15 ans, les resultats positifs furent repartis egalement entre les deux sexes, mais dans un echantillon unique de population rurale avec une echelle d'ages similaire, les reactions positives furent plus frequentes parmi les femmes.
(3) On nota une augmentation du nombre des reactions positives avec l'age dans deux echantillons de population urbaine; un resultat similaire fut obtenu parmi les femmes, mais non pas parmi les hommes, dans le seul echantillon de population rurale.
(4) La courbe de distribution des titres dans des populations rurales et urbaines indique que le facteur serique est une variable continue presente a un certain degree en 17 a 40 pour cent de la population adulte et, peut-etre, plus que ga.
(5) On determina le titre d'agglutination chez de proches parents de 261 membres d'un echantillon de population urbaine. Ces titres furent positifs en 3 pour cent des parents des sujets avec un titre de 4 et en 12 pour cent des parents des sujets avec un titre de 128 ou plus. Puisque des reactions positives chez les deux epoux ne furent pas trop frequentes, on conclut que l'agregation familiale des titres positifs est due plus aux facteurs genetiques qu'ambiants.
(6) Seulement 20 pour cent a peu pres des sujets seropositifs trouves dans des echantillons pris au hasard presentait un tableau d'arthrite rhumatismale definie par les criteres de la American Rheumatism Association.
Epidemiologia de la reaccion de aglutinaci6n de los eritrocitos de carnero SUMARIO (1) Se determine et titulo del factor reumatoide serico revelado por la aglutinaci6n de los eritrocitos de carnero sensibilizados con hemolisina de conejo en siete muestras de poblacion de Europa, en individuos de edades comprendidas entre 55 y 64 anos. Aparecieron titulos positives en el 1,6 a 5,4 por ciento de los sujetos examinados. El porcentaje de reacciones positives fue significativamente superior entre las poblaciones urbanas que entre las rurales. En ambos tipos de poblaci6n la proporci6n de positividades en hombres y mujeres fue similar.
(2) En una muestra de poblaci6n urbana incluyendo todas las edades por encima de 15 anos, los resultados positives estuvieron repartidos por igual entre ambos sexos, pero en una sola muestra de poblaci6n rural, con una escala de edades similar, las reacciones positives fueron mas frecuentes entre las mujeres.
(3) Se apreci6 un increments de nilmero de reacciones positives con el aumento de edad en dos muestras de poblaci6n urbana; un resultado similar se obtuvo entre las mujeres, pero no entre los hombres, en una sola muestra de poblaci6n rural.
(4) La curva de distribuci6n de los titulos en poblaciones rurales y urbanas sugiere que el factor serico es una variable continua presente en cierto grado entre el 17 al 40 por ciento de la poblaci6n adulta y posiblemente mas.
(5) Se determine el titulo de aglutinaci6n en los los familiares de primer grado de 261 miembros de una muestra de poblaci6n urbana. Entre los familiares de sujetos con un titulo de aglutinaci6n de hasta 4 se encontr6 un 3 por ciento de titulos positives, y un 12 por ciento entre los familaires de aquellos individuos con titulos de 128 y mas. Como reacciones positives en ambos c6nyuges no aparecieron con una frecuencia superior a la que es de esperar por factores de azar, se concluy6 que la agregaci6n familiar de titulos positives observada era debida mas a factores geneticos que a ambientales.
(6) Solamente alrededor del 20 por ciento de los individuos seropositivos encontrados en muestras tomadas al azar, presentaban el cuadro de artritis reumatoide, aplicando el criterio de la American Rheumatism Association.
